NFH-LacZ transgenic mice: regional brain activity of cytochrome oxidase.
Expression of the NFH-LacZ fusion protein in transgenic mice causes an early accumulation of neurofilament proteins in the cell bodies of neurons, as well as a reduction of motor neuron axonal caliber and Purkinje cell number in the cerebellum. Young (3 month old) and older (12-20 months) NFH-LacZ transgenic mice were compared to normal controls for regional brain metabolism, as assessed by cytochrome oxidase (CO) activity. Irrespective of age, CO activity was reduced in three cerebellar-related regions of NFH-LacZ transgenic mice: (1) the lateral reticular nucleus, (2) the parvicellular red nucleus, and (3) the superior colliculus, possibly as a secondary consequence of cerebellar Purkinje cell histopathology. Aged NFH-LacZ mice had lower CO activity relative to either age-matched controls or young transgenic mice in the following regions: the motor nucleus of the vagus nerve, the trapezoid nucleus, the subiculum, the motor cortex, the superior olive, and the lateral dorsal thalamus. These results indicate regional and age-selective deficits of brain metabolism in a transgenic model with neurofilament maldistribution.